^H^-sH-a-i 998-023744 

• (19)EHfiel^**l8(KR) A 
(12) ^7H^^|gM(A) W 



(51 ) Int. CI. 6 
H04N 7/01 5 


/ h -4 \ jiiU uJ * e iooo noo ~f a a 
\ \ 1 J o^^HtiS —1 yyo— U^O / 44 

(43) §7HU*r 1998^071106^ 


(21) 


^1996-043244 


(22) #^J^Xh 


1996^091130^ 


(71) 


iJ o EttiAl — i L-|-rU 1:3 p ctL C/1 i 


(72) 


o|*j^« A | oi-^i s*s. 93 2 «h^2*K0|-) 15# 4022 


(74) cH£|oj 




^/#-?.- 




(54) cf** a|^1 


SSI *7| -feJS «7| S# S*| 



& ^iin fi-tt ^#s|- A|^a^l S7| g# &*|oi| a-fi «■ g-x|-b ds-i- ^J^^-of 

^'^^o^ ^ a|^# u|JE°h ^, 3 x r 0ia# *8jS|-fc Xi\ 1 xf0| 7i|>4«(20); X|| 1 x r 0| 7i|>4^(20)^Ei *|-0|a 

^o|-^ Xi| 2 x|fl¥(40); £J-7| ip/4^(3o)^^Blo| -Aj- a] sal- AK7| x\\ 2 «(40)^-^B^| x|oi a|^ # o|S1«J-o|- ^ <MJ># td | JR 

» ¥, 3 x r o|a# *ll 2 *ho| 7j|>4^.(50); A^ 7 | xi| 2 x r o| 31 tW50)S ¥ N s| *jo|a* flaf B*o|- #7| 

^y\y\ §^ *7| dim «ai*fe §71 2§¥(6o)^. =?4&s\o\ 5io Dij a^7| «. itgoii cl^s o|o| ^ g 

£| y#It|- ^fih Si 37|# 7Wi ^Ajsj aj^ # l=l| ohO| Aj# #7|# j£7|0l| g^uHuHH^ OFDM 3# 

Hal 57| ggoil oH^ S ^ Sich. 

S. 1 a| a, gj (Orthogonal Frequency Division Multiplexing: OFDM)£| ^S*|-7| 

£2t OFDM a^7|o| M^Aji, 

E. 3a OFDM 0| >M a|7} go^ 

£. 3b fe OFDM 0| ah^hj aj^o| bj^-i- u^e|-uH i^, 

£3c^ OFDM A|^^jo| xj^ yo| AigoU qj^j- 

£ 4 g- ^gO|| CC|-# OFDM A|:±:fdjo| ^7| Ajf #7| ^# &x|0|| C|) oj- ^AH # aj £0 |cK 
* £^o| ^o^^.o|| C||o[ «io| AJDJ 

10 ... aH| 1 x\oi « 20 ... fll 1 x r 0| 7j|Aj« 
30 ... ±rAM=L 40 ... x|| 2 x|oj^- 
50 ... 3Ci| 2 x r o| ^|a^ 60 ... 



& ^S€- ^ JH ^-6 ^rSSKOrthogonal Frequency Division Multiplexing: 0|^, OFDM o|a|- »cK)a|^HS| 4H 

3# 5r*|o|| 3» ^«| c(-# ^}^HF# o|#o} bj 5 h^aio| OFDM A|^go]|Ai o|d| Ajgs>| u_h#nf 

(carrier) fit ^£}(GI: Guard Interval)^ 37|# ^a]£| Aj g§ H|jaSrJBS*| ajm #7|# s7|o|| 

£)cH*! £J|f *7| S*|o|| &» ^o|cK 

°J U J5!££ c|x|^- jn£ r S aei|b|g!(High Definition Television: o|*K HDTV a|- »cK)s| 3.n ^-sSr^r 

4 s 2Kk ^S^o||Ai^. UShSSl gAi. 4i^£«e] <*cHx|-^ qf iGbps s| c|x|a- m|0| BH» l5~18Mbps £| E||0|El 
£ S^l^lfe 7|fe# S^^c>i|A-i^ ^ai Mbps o| C |^| B e||o|e|« 6-8MHz s| sgehg qj^ xH^# SS}oj ^aj^o^ 

S*H D|x|ij- bJ-A{o| HDTV 7|#fi| TV ^§2^ VHF/ UH F C«£| *H y # 0|S*hfe x|M gA | xH^^Zl 

SicK ziBHH^, HDTV A|>^sjoi| A^sife H J57|^J^ x|aj g A | «j-#o| |[§o^ oj t>\o\ ch»s| i?d## ah^sK^of *i-ck 5d«H, 
^ Mbps £| c:|x|B- e||o|b|« 6-8MHz s| xiieg ^ *HS# **K>j ^£1^°^. 3^K*|o|: §hH^. cfl^ s#(spectrum 
efficiency)o| »ch g«D, x|aj. «^o||a^ a^fo|L[ §o|| o|3 r o) c( .g^ m|o|g(multipath fading)o| *±&t>\ 

£S, H||0|go|| ^ojoj- m^f 7^0|: Zl£|2I ^«H, 8W0||A-|fc 7|^o| Or^^Zl TV d^0]| °| °h S.oj 7} 

Aj 0 | loj^o^ SMJ*rH£ §aj *[|y ^0||£ ^°loh W^M^ 7\X\Q\ o^CK 5E& 0|£ r ^A|0J| HDTV A|^g)o| D|X|^ Aj ^ 

7|gs| or^^n TV ^d^loll zhfl# a|^4f ffi- 4^ 5U<Ho|: gj-ck 

4*7 ^« 3EZd# #^a|7|^ *j3E 7|S xjjji xjs. ^(Quadrature Amplitude Modulation: o|ak QAM o|a|- ?}z.\.)9\ 

^n r c|| ^^(Vestigial Side Band: o|*K VSB a[ &cK) §o| Sifecfl, x|ai- ^#o{|a^ qam ^ r VSB £| ^x|s r 7|- o|d| °W|o|| fif ^ 
^. oi7|Ai s# ^5E^ 7H°| ^§£|cH uH a| □=! , ^-B c|-x|^oi|AiH aj^ a ^ zi Vl<?m2\ g# &^€!^K 3 

Scf2 §H A] 16 *l/32 *l QAM ^ 4 *| VSB S| ai^ 0|^o^ ^oj xi| 2 ^ ^o]| oj^j. 

ach ^-oi, n# ^go| th^o^ A|7 r x|o||Ai ci^ Aj^e^K 

OFDM xpA-liqj Ji^l-S iyBj|d|£o| x \m *t£o\\ j$^t<£cl. 

OFDM 8E|£ ^J^£J^ N #^ SI c||o|e|s fflftffl- * ^^^rS ^liif ^o|S ^^n r ^ 

n r ^^ ^El^^l^^-b ^^jc-il, o|b-| oj- OFDM c|-§ £h#nf# 0|§oh oi-aio^a-), 7|^°| ^#^oi| ^^fe ^ 

x r 0|# 7 r X|H SICK «|#H r -c- y#*r ^S^}0|| AH^ 7W^|, 0H7H ^JHAH 0 |S^ ^ y-^^l go| o 

o| £|^ ah S§ o| D |^ D ^ 0 | - cj.- a}^nf# A^fi- ^ ^o^thoI gcK OFDM ^ a| S^oil SlKFast 

Fourier Transform: o|^, FFT B r fi^K) ^ ^ ^a|o|| SSK Inverse Fast Fourier Transform: o|^, IFFT ^^ &^K)o|| ^|oFa| o| 
^OiX|^Qi|, 0|£r as| 5|JEAH^ FFT S| SS|oi| o|«|| ^SHS^K 

o|oi a-| s OFDM Bf^|S| §S§ ^Bj^g c r #*r 

^Bj|b|^ X|M 3# u^Aj« uh A ^n|. o, s.^ oj a ^= 0 | 3^ ^3 r ^ U 7 r X|Di 0|0|| CCfHf 

A |^gjo| ^7|| ^tho| dH^ ^ch^cK OFDM B zl m&o\ §^o]| ^2} ^, BH ^nF# a^s|-h^ 

3# Mlim ^ o|^ ch# g^o|| o|gj. ^aj aj^oii mch^o^ ^&i5[?]\ s\o\ zi a| ?19\ oi|^ d±(echo)o|| qfsHAis. ^ 
i-s| x-jei-71- 3HqK ccoi- 7|^o|| ^xH^ Aj^oil q)^A^ y& ?WH1 #SJ xHy Z}>aoj| CHS - Slfo| *jch o|b-)^ ^ah ^ 

^oi| ^(Single Frequency Network: ol^, SFN o| ah °l-cK)# ^ 5U^. oi7|A-j, SFN 0|9 «^o| 

^u|-o| ^n^^ ^#3^ 3d# s|o|o]-cK o|^ ojuH xHy ZJ-Ajol dH^ ^^A-|7j| s\^\ OFDM o| o|EH*h &go|| ^^7| mj-g- 
oil o|# olgg- ^ ^o|cK o|£F ^o| SFN# §hS SSS *rS# tl^o^ a^^ ^ S^k 

SS, OFDM a}#n|-^. z|z|°| ^-B 7^i:f. ccfE^, S*i|*jo] ^fflj^g H o t - 7 -| 

^1 ctH^o]| E.^ "I^HrMch a^aho^ s^ol ^o r xM| gck 

££ ch# iJ-BlMS, OFDM nhgol yHAij 7|-^-a|oj. gg(white Gaussian Noise)^ a^l ^H^l OFDM ^J^oilAi Ai 

b|^(PAL iE£^ SECAM ^)^l ^o| OFDM «^o||A^ z| ^n r ohc|- ^r^MI S ^ 5i0jAi 7i|#^ a ^ 0 | 

iie ^7|£ r §-S# x|>d c|x|^ «J5 ^Ajo| OFDM ^# #^o||A)^ usi-S SBi|u|Ss| x|^ ^o\\ ^H^o|-oi Afo^f 

H xi^ tMIOlCtj, 0|Bi*[ ^7j|0j|AH JZeiSHOt » S#CH| #d^0{|Ai Algo| ^ 7 |# OFDM A|^^Jo| -Aj^o||Ai S7| 

oil aa»hj2 s^mi ass sw^r afactfe ^oick 



, ^S-B ^7|fi|- §^A|7|7| o h ^£| ^o^Ai, y-^H r # Olgoj- HjS S-Alo| OFDM A| 



^tyoiiAi o|o| SJ-^nf ^ AS ??J°| 7W2 tJlJUShH^H -y# #7|# =£7|o|| ZJ-^MI S 

^| oH^I OFDM a|^H2| 3fc 7 | ai # s 7 | a# xi|gS^D|| a a«0| Mcf 

d5 i ~"i ~, -i s ^ <=> , , , _ ^ I4# OFDM Aj^gj s| ais. g 7 | 7jf s9T^ t A]i# °J^£>o r ^ 

21B *I^ A I£J ^ , n di# S^o^ *|| 1 ojxn ^Ajg £!is> r xi| 1 x]o^^^^e-|o| di# ^J^^oj- 

¥ A Jit tj|jns *, a *>o|a* S^sfe xi| 1 x[o\ t\\H^; ^7| *| 1 ^o| 7j|i_^^^N Bia<S *rO|gi## ¥^»H^ V 
-A|«^- E .|o| ->4 Aji# Mi ^S| H7| x|flA|fl *, n xjoiil Aj2# «^*t<c- xj| 2 *l<2^; £p| ¥£WS 

^71 xii 2 *joi tii^^e-|o| *f 0 ia# w*to\ &m *7i eae #7i?r &e 3^ ^jm #71 a jm «a*»Kr 

£PI & ttSO|| IXfsg 0|oj Ajgg aiso| uj-^nl- ^ fii ^S| ^7|# 0|§<^C*| ^Ajg Aigg b|HL^RMAtj g« £7| 
oil UB«M| ^ 5icK 



o|«K ESI Sss+ol * VS011 ch*W £Ml|«| ^B*h7|£ »cK 

S o|tH# §7| ^|BH OFDM a-&]o|| t^^H **E|Mg c*gjs|. {JcK 

£ 1 ^ OFDM £| ^2= S«^7| flfi 7Htf tS*], sjgg HtWO. IFFT(2) 9U fiiW ^S^(3)S 14* ^ Si^K N S 

y-^Hl- LfEfLjlcf. ^Aj D||0|EH7F S|fl£ °J^*|S S1H?-(1)0||A^ ^1 «|0|E|S H «S| ^ , ^7| D||0|E^ IFFT 

(2) S °J^£|Oj ^ S 2-1 oil S«0| ^fl|£| Jl, av 7 | ^E.|o|| g« dt^ MSW ^§ "(3)o|| °J ^ Mi ^^(Guard interval) 
0| £SSch 

OFDM A|^gjo||Ai^ oj^£| - Ajg^ A^ojoil Mi ^^J^Oi 3^^r°^AH 0| Mi ^Z}M^ ^ z\% g^o|| ai 

MZi- Z^Ontersymbol interference)© ^ 5i^K o|flg Mi ^°Jo^ a^^ - 01- o|^^ OFDM a-A|o||Ai a^ 

h|- 0^ 7H ^1 21 ^m^\ 3^ A|2i0| ^OjX|7| CCH^0|CK 

^7 1 Mi ^FZJ 4ig^(3)o||Ai Mi ^yo| ^SS OFDM di-^ S^. 

£2^ OFDM ffl^7|o| #^Aj £ ^AH, OFDM S^^l 7|^- 0|^^ A-j sL 5Jjn^ S^^^l ^11 U"^H A H MM)^ 7^o^ a|t} go^ 
0{|Ai M^M°j sfLfo| Ajifi). go| M°lcK Z| E[fJ y^H r o|| QAM dif ^|§H T 

s ^o|o| 3)i d|o|EH# n 7H°| dl^ A|7i go^oilAH u^cK di^ o|-u|.°| di# g^sW z| y^n|-oll °|^oi 

£21 SJ-^ol-a, QAM S^A| ZJ" ^^1 3j 7^ N Ef°^. Sl^oi A^ ^5|oJ A]iOj| g^X^Ai ^ofAJ 1 

1] 

t = 0 

o|7|Ai, t a £r &.^^s| ^7|o|cK offj u_^n|- Aji^F A^ 3|I&AH§ c|-# ^^Aj 2 7 r fif^S cK 

2] 

3] 



C{kT A )= Zja<*e 

i=0 

ttttg aj# ^0| T s £ r T A 7 r c|-# ^*}-ai 4 o| ^th # °J^S[££ >d^^cK 

l^r%^ 4] 



5] 



*p| -o^ai 5 q A^ fiS n £°J^ I^P^ ^±|giS 8f ^ SicK nl-aW, OFDM £_^^IFFT oil £1*11 -^f] ^ o[cK 

E. 3 S OFDM 0| <M^o| a|£} L^EhtH £^2^, OFDM A|£} g^o||Ai y#*hS 

N ?H£| A JM N ^H^l £J-#*WI *±o\M S-^yJoll ^l[)7| n||^oj| z| ai§°| a|t}^ ^«J-#sKSubcarrier)s| # ^(N)£}# teoiq. 

Til SCK 0|BH Aj# A|7}o| §7 ^- ^^7j| 5L|fe 7fX|u|- N 7^1 A^^Of *h=fl|0| ^Q0| CH g 

«l S^K 3BIM, tfollAis. #E) M»*o| o|bh et$4s| FFT • Af§t[oi 4* 8P| »o| A^sMI 

£4u OFDM 0| Aj2S| y^-g. u^tH £flS£A-K OFDM dtf ^EK* S^oi|A-| u}^H|- ah 

^*o| &*I|x|ah, Sfhoj- ^ah S Moloi, ^cH^oiiAHfe. dh? tf^SS ^e^cK o|« ^oj*! 3^oi| 

£5^ OFDM A|^ijo| yo| Aj^oi| i^i^Ai, OFDM A|^g|o| ^o, Aig~ i 5 oj| £A|g t^stf ^o| Mi^^j 
(Guard Interval)** #fi 41 o| eh; (Useful data)sL ?&s\o\ flcK #B SJ* a|^Ho||ai; 7 |* ^«|os SO 2K FFT(FFT 

AFO|S: 2048)1- 7|^o^ *}■ n] | i d|0|E^| H7 |- 2048 0| £|IL H7|te 2K FFT A*o|2££| 1/4 §£°J 512 7\ @ 

cK ^, atfys Dl|0|&|o| D |.x|°t 1536 «d«8 D||0|E-|^E-| 2047 S!«B d|0|EH(^, 512 A^o|^)# ^A[o[ ^O|oi, Ol BH 

O 3|0|Ei°| o^^oil Afoj^jcK 

S. 6 S V90II cct« OFDM 3^ A|^gjo| ai # s. 7 | g# §t*|o|| m°h ^ah ss^ah;, g. 2L7| 4I« S# »*l 

*ll 1 *l<3^(io)£ r ; *ll 1 *ho| 7||>4Y(20); V^(30); *| 2 x|<a^-(40); xg 2 *\o\ 7j|^Y(50); ai %?\ as^(60)s 
£joi 551 cK 

fer7| n 1 A|0^ «( 10 )oj|A-j^ ^Aj£j A|S# S^^-Ol- ^ ^I^^IS ^, 3 ^I^S A Jif m^sek 

&7\ A 1 *ho| 7|IW(20)o||A)fe oi*H ^3 ds^r fe^l fll 1 *l^(10)^Eio| j:\oi aj^ # 8Ja(S>o|- ^ >i!s# u|Jafi- 3 

^A h «(3o)oj|A^ ! ^ 0 | 7j|A^ ( 2o)^Ei 01^^ no\&mm ¥*\«IM qtn^. 

AV7| Xi| 2 X|^^(40)Oi|A^ Ak 7 | ¥ A|«( 30 ) S ^E^o| -A| A|^# Ml: H7| A-|£A|£I ZL A|oi^l A]2# ffl-dK 

XHl 2 x\0\ 7j|A^(5o)oi|AH^ A^ 7 | -/4^(3o)^^Eio| -a| AJ^fil- xH| 2 x|oj « ( 40 ) S h.e| o| x|oi Aj^-l oj^^o)- ^ a] 

^# bUfls 3 *joia» mock 

4*^1 Aig §71 as^(eo)oiiA^ a^| q 2 ^01 7i|A^(5o)^Eio| xjoiat* sj^b>oi- am m?\ oi^m ee» -^^i^h s*e 

§^0||^ Alg s 7 | A] #^o[QK 

& ^?|oi|A^ y-^ni- ^# 2048 ^, E|x|B- a|ai- uj-^ A|^gjol|Ai §sj 2 K FFT 8K FFT #0^ 

2K fft » ?|£o^ ^oi -ysem, Mi ?ys| fft a^|^°i 1/4, 1/8, 1/16 5.7 \ mo\\M 1/4 h?|# ^^^0) ^, 

371^ 512 °J 7|^o^ ^B*|»7|S &EK 

£ 6 S a^^rS, ^JS^ XH| 1 x|oj« (10)21- S|| 1 X[0\ 7i|Ai«(20)^ ^J^SeK 

a^| ^Ajsj Aj^ 7 f xH| 1 a|o^(io)^ y-^H^| ^oj 2048 A el# A|ojA|^| 7H| 1 x|oj a|^ # ^| 1 ^o| ntl¥{20) 

£ Mfi^K 

A} 7 | ^Aj£j A] A^| xii 1 x|<a AJ^7|- X|| 1 Xl0| 7||A^(20)S S^^IS, ^7| d^OllAi A^| x|| ! Xjoi A|^ S 

^, ^i^oi xii 1 x r oi 7ii>4 Aj^§ -a^oq)^ #^oek o|eoi xii 1 %\o\ n^y %^ zim s^ek 

a^7| ^a[£| a|^ 7 ^ D||0|Eio| 1536-2047 -^^oil SH^a ^, Mi cH|0|E^|- ^-E 4|o|e-J# ^ #s ^|0|e^o| 

0|3 ^7| X\\ 1 A^0| 7j|A^(20)S| #^-E «L^| ^Ha^l ^O S*j-o]-EK e!^, ^7 1 ^A|£j A|^ 7 }. D||0|E|o| 

1536-2047 ^^-ol| SHif^X| M 7 | ^ 1 ^o| ^|a^( 2 o)°| €■ St# ^>il 0| 4|0|E^| gjg^o|| 2\&H>\ 

si^^A-i, on ai on sifiaMcma e aoic*. 

X| 1 ^0| 7||AJ. Al^l. -^(30)^ ojejs^ -AHeha| 7|-Af^ ^ , ¥^ ^!tf fll 2 A|oj^(40)^F fll 2 *f0| 7j|A^( 50 )^ s 

^acK 

M 7 | -a]. a]^7|. xi| 2 a-|£^-(40)^ S^^IS Si ^F^}fi| 37| 1=1, 2048 £| 1/4 CHI *H&°^ 512 *I^ A I£J ^, 

Ail 2 A|oj a|^ # x|| 2 *ho| 7«a|.«(50)£ #^o|-eK 



a^7| aj^^ a^7| x|| 2 x|H AJ27I- Ai| 2 *ho| 7i|A^(5o)^. a^7| ^aj. Aj^fij. Ak 7 | x|| 2 *l d SS| ^o|» 



S =p-t;[oi x\\ 2 x\o\ Hti tlS.m &m ^\ ^3^(60)^ ftqet^Ei, #7| x|| 2 xfoi 7|| £i 3M §7| ¥^o|| sHSS cfloqfe 

7i2| 0 °^ LjEffchCj-. 



ccfaw, a^7| i|| 2 *>o| 7)| aj^ ^^P?l ^§^(60)^ S^EIS £M *ll 2 ^o| ?i\-&9m £JS 3§^(60)ol| n|e.| SsH*J 
St^jif a|jasKM §7| o|^# 33*1^41, 0|*|g #7| oj** 3 3 ft ^ sJfc S7-|^ £ 5 <HI £a|ej ^o| OFDM a|^u°| g 



#7\ u|ja aaK #?i7i- g*e g^cHit Ajg s 7 | <Ms# ft^ecf. onm &7\ aji §7| aj £ - §iy fft (hai^i gt#)°i >j 



o|ak>||aH b^2^ £>o| gj-goil cc|-s£ o|o| -a§ si ai = o| dj-^nf as ?7J2| 37|S 7^|n ^AjEi Aia° a|jES|.oi 

3# I o|| tj-cj.^I-711 S#5«i-HHSAH OFDM ai^us! #7| £go|| o||^ ^&*K^ 0| a sup I- Sich 



^Ajg Ajjrs. oj^g>Oj y^H|- X1£A|£I a X|^=j i!5f g^sRz- H 1 x|<a^(l0)2K ^AJ2 i!52[ £PI *)| 1 

a1°4¥(10)s^e|£| t:|oh aj^S g|^e>ol- i!5f h| *, a *ho|&# fr^shfe- n\ 1 *ho| 7j|>4^(20); &7| *\\ 1 *fo| t)|a}« 
(20)S.¥^ S^S *ho|St#S ¥*l*l]*1 CHSfe ^^-(30); ^a}y(30)S¥-eHs| aJ2# fi5 H7| A|ojA|?J 

a a|2# S^S|-& HI 2 ?:|^¥(40); £M ^1^" (30)S^eH o| -aj. aj^sj. Ap| ^ 2 x|g^(40)S^-E|o| aJs-b. 

ojg^gj-ol- ^ a| £S d |jns h *_ a ^o|gi* S^shb 7H| 2 a!0| 7|| a} « (so); At 7 | *|| 2 *>o| 7)| AJJfi(50)£^&]2| *to|£t# SJ^S>o|^ 
aj« #7| oi^s ffefff #7|7|- 5>-& 3^ Aj g g 7 | aj ss f^sfe -fej M ag»(60)S 5|jE ^gs|. 

A|^H°| ^7| AJg S 7 | 3 g 5*1. 
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